Role of testicular versus epididymal toxicity in the induction of cytotoxic damage in Fischer-344 rat sperm by methyl chloride.
Exposure of male Fischer-344 (F-344) rats to methyl chloride (MeCl) results in testicular and epididymal toxicity and the induction of both pre- and postimplantation embryonic loss; the preimplantation loss is caused by cytotoxic damage to sperm that leads to failure of fertilization (Toxicol Appl Pharmacol 1986; 86:124-130). The present study examined whether the cytotoxicity of MeCl to sperm is due to the testicular or epididymal toxicity of MeCl. Groups of 18 males were exposed to 3000 ppm MeCl 6 h/day for 5 days, with and without concurrent treatment with the anti-inflammatory agent 3-amino-1-[m-(trifluoromethyl)phenyl]-2-pyrazoline (BW755C; 10 mg/kg, i.p. 1 h pre- and postexposure); BW755C was used to inhibit the epididymal toxicity of MeCl. Control groups were untreated or injected as described above with BW755C. Six males from each group were killed weekly for 3 weeks. Toxic effects of MeCl on the testis were demonstrated by decreased relative organ weight (week 3), testicular histopathology (weeks 1-3) and decreased daily sperm production (weeks 1-3); these effects were not prevented by BW755C. In both the MeCl and the MeCl + BW755C treatment groups, tubules devoid of sperm were observed in regions 4 and 5 of the epididymis at week 2, and in regions 6A and 6B at week 3. Sperm were present in the vas deferens of both groups at week 3 in decreased numbers and had decreased motility and more frequent morphologic abnormalities compared to untreated controls. In conjunction with known epididymal transit times for F-344 rat sperm, these data indicate that the induction of preimplantation loss by MeCl at weeks 2 and 3 postexposure is likely to result from cytotoxic effects on sperm located in the testes at the time of exposure.